Abstract
Peroxisomal matrix proteins are synthesized on cytosolic 22 ribosomes and are post-translationally imported into the 23 organelle [1] . Specific targeting of these proteins into the 24 peroxisome is warranted by the existence of targeting sequences 25 in their primary structures and involves a complex machinery 26 comprising 10 or more peroxins (proteins involved in 27 peroxisomal biogenesis) [2] [3] [4] . There are two major well-28 defined targeting sequences: the peroxisomal targeting signal 29 type 1 (PTS1), a C-terminal tripeptide with the sequence S-K-30 L (or variants thereof) is found in the vast majority of 31 peroxisomal matrix proteins and is recognized by Pex5p; the 32 PTS2 is a degenerated nonapeptide generally present at the N-33 terminus of some matrix proteins and is recognized by Pex7p
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166 does not seem to interact directly with Pex14p. Pex8p, maybe in 167 conjugation with the PTS1-receptor, links the docking sub-168 complex to the RING-finger subcomplex [16] . Further peroxins 169 which are at least transiently associated with the importomer are 170 Pex4p, Pex22p and Pex15p [44] , all of which have been 171 proposed to be involved in the recycling process of the PTS1-172 receptor. The direct binding partners within the importomer 173 remain to be identified.
174
Besides the apparent lack of Pex17p, the Pex14p interactom 175 of mammalian peroxisomes does not seem to differ markedly 176 from the yeast network of interactions (Fig 1) . Both PTS-177 receptors bind directly to Pex14p [24, 45, 46] . The complex 178 formation between Pex14p and Pex13p is also established in 179 mammals [47, 48] . The long form of the PTS1-receptor, which 180 contains the conserved Pex7p-binding box, replaces the 181 targeting function of the yeast auxiliary proteins involved in 182 the PTS2 import pathway (reviewed in [6] ). It remains to be 183 clarified whether the mammalian PTS2-receptor interacts with 184 Pex13p, as shown for the yeast counterparts.
185
Although the binding partners of Pex14p are almost identical 186 in yeasts and mammals the organization of binding domains, 
U N C O R R E C T E D P R O O F

326
Since Pex13p is also known as a docking protein, at least in 327 yeast, it could be speculated that a common function of WxxxF/ 328 Y peptides is to provide initial binding sites for the receptor 329 cargo complex at the peroxisomal membrane. However, the 330 question arises why do some Pex5p, e.g. the human one, 331 possess so many WxxxF/Y-motifs although just one may be 332 sufficient. A possible answer is that several docking ligands 333 improve the targeting efficiency. In the face of the enormous 334 and various sizes of cargo proteins transported by Pex5p it is 335 possible that a single docking site in Pex5p would not warrant 336 recognition by the importomer due to steric hindrance by the 337 cargo. The existence of multiple docking sites in Pex5p would 338 circumvent this problem. An alternative explanation for the high 339 number of WxxxF/Y peptides is that they are used in a 340 sequential manner, perhaps even in different steps (e.g., in the 341 docking and translocation steps).
342
All in all, the functional heterogeneity of the WxxxF/Y 343 motifs requires that the consensus sequence defining the ligand 344 specificity of Pex14p has to be re-considered. Based on 345 prediction analyses it has been suggested that the pentapeptide 346 repeats are parts of amphipathic helices whereby the most 347 critical aromatic residues are positioned at one side of the helix 348 providing a hydrophobic anchor for Pex14p. The new results 349 may suggest that additional residues which lay between these 350 aromatic amino acids or outside of the pentapeptide must also 351 contribute significantly to the specificity of binding. may also release cytosolic exposed epitopes from steric 462 hindrance. Interestingly, a recombinant version of rat Pex14p 463 containing an epitope-tag at its N-terminus could not be 464 detected by immunofluorescence analysis at the peroxisomal 465 membrane of CHO cells using the anti-tag antibody, suggesting 466 that the N-terminus of this protein was shielded from the 467 antibody used by some membrane component(s) [24] . In this 468 case, however, protease protection assays using this cell line led 469 the authors to conclude that at the least the tag of the 470 recombinant Pex14p was exposed into the cytosol. A similar 471 observation was reported for a S. cerevisiae Pex14p recombi-472 nant protein containing an epitope tag at the same location [23] . 473 Whether or not the N-terminal residues of Pex14p that follow 474 these tags are also exposed into this compartment or are, 475 instead, completely embedded in the peroxisomal membrane 476 cannot be deduced from these experiments. In fact, data 
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532 next sections). Finally, although Pex5p does not contain any 533 predictable membrane-spanning domain, the interaction of 534 Pex5p with the organelle membrane is quite strong, as judged 535 by its resistance to alkaline extraction in some organisms 536 [54, [68] [69] [70] . Altogether, these data suggest that at least a portion 537 of the N-terminal half of Pex5p is embedded in the peroxisomal 538 membrane where it interacts strongly with some component(s). 539 Considering the proposed membrane topology for the N-540 terminal domain of mammalian Pex14p and its Pex5p-binding 541 properties it seems reasonable to assume that one of the 542 components mediating the interaction of Pex5p with the 543 peroxisomal membrane is Pex14p (see Fig. 3 ). Ascribing a specific function to Pex14p is not an easy task. 546 In principle any peroxisomal membrane peroxin with the ca-547 pacity to interact with Pex5p could be directly involved in the 548 docking step of the Pex5p-cargo protein complex at the 549 organelle membrane, in the insertion of Pex5p into the 550 membrane, in the release of the cargo-protein from the receptor 551 into the matrix of the organelle, in the export step of 552 peroxisomal Pex5p back to the cytosol, for instance by 553 delivering the PTS1-receptor to the ATPases that promote this 554 process, or even in some quality control step occurring in the vesicles is normal or even increased when compared to the 580 levels of peroxisomal Pex5p detected in wild type cells [8, 71] . 
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